in the Supplementary Material available with ular mechanisms are poorly understood. We have used a genetic strategy to identify molecules involved in this article online); this reduction in cell number partially accounts for the dwarf leaf phenotype. We found that endocycles in Arabidopsis. We isolated two extreme dwarf mutants, hypocotyl6 (hyp6) and root hairless2 root hairless 2 (rhl2) [3] has a phenotype extremely similar to hyp6 in both dark and light conditions ( Figure 1 , (rhl2) [3], and cells of these mutants successfully complete only the first two rounds of endoreduplication Table S1 ). The hyp6 rhl2 double mutant is indistinguishable from either single mutant parent ( Figure 1G) Figure 2A) , and the hyp6 mutation, a single nucleotide substitution from guanine the decatenation of replicated chromosomes during endocycles and that successive rounds of endoreto adenine, occurs at the splice acceptor site of the second intron (Figure 2A ). This mutation does not duplication are required for the full growth of specific cell types. change the size of hyp6 transcripts ‫7.1ف(‬ kb) ( Figure  2B ), but it alters the reading frame ( Figure 2C ), leading to a truncated protein due to a stop codon within the third exon. The hyp6 mutant, therefore, is likely to repreResults and Discussion sent a null allele. Topo VI is a subclass of type II DNA topoisomerases Plant cells can increase their volume many times during plant growth and development, and one mechanism by (type IIB) recently identified in archaea, in which it forms an A 2 B 2 heterodimer complex composed of subunit A which they achieve this is through increasing ploidy levels by endoreduplication [7, 8] 
RHL2 is a candidate gene to encode one of the three topo VIA homologs. The AtSPO11-3 gene is located on likely to be essential for the mitotic cell cycle, since both mutants can undergo cycles of cell division both in planta ( Figure 3D ) and in long-term cell culture (data not shown). Instead, the growth defects in cell types of rhl2 and hyp6 that normally endoreduplicate suggest that RHL2 and HYP6 are involved during endocycles. To test this, we analyzed the ploidy levels in rhl2 and showed that topo VI is required for the third and subsequent rounds of endoreduplication, to 16C and onward. 
